Objectives: We sought to characterize the population of patients seeking care at multiple emergency departments (EDs) and to quantify the proportion of all ED visits and costs accounted for by these patients.
I
n the United States, $48 billion is spent annually on emergency department (ED) care, and costs are rising. [1] [2] [3] [4] [5] Cost containment and quality improvement efforts typically target patients who use the ED with high frequency, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] but little is known about the population of patients whose care is fragmented across multiple EDs. Patients visiting multiple EDs pose unique challenges to clinicians, who frequently lack access to records from other EDs. In the ED where clinicians must make rapid and consequential decisions, lack of knowledge regarding previous care may result in patients receiving suboptimal, duplicative, or unnecessary care. In prior single-state studies, patients who visited multiple different EDs were a significant minority of patients, but represented a disproportionate amount of all ED visits and costs. 12, 21, 22 Nationally, little is known about the scale, costs, and risk factors associated with patients seeking care at multiple EDs and therefore how to optimize policies and technologies to improve care for these patients.
We sought to: 1) measure the number of patients who visit multiple EDs, 2) quantify the proportion of all ED visits and costs attributed to these individuals, and 3) identify risk factors for visiting multiple EDs.
METHODS

Study Design and Setting
We performed a retrospective, cohort analysis of deidentified insurance claims for privately insured patients between January 2010 and February 2016. Beneficiaries were insured by a private, for-profit payer, providing health insurance for 23 million members annually. Its care network comprises 1.2 million health care professionals including over 695,971 physicians and 5,712 hospitals across all 50 states and territories in the United States. 23 This work was funded in part by Aetna Incorporated who had no role in the study design, data analysis, data interpretation, writing of the manuscript, or decision to submit the manuscript for publication. The study was approved by the institutional review board at our institution with a waiver of informed consent.
Selection of Participants
We included patients of any age with at least one ED visit during the study period, defined as having a claim containing a current procedural terminology (CPT) code of 99281-99285. Critically ill patients (CPT codes 99291-99292) were not included as we could not accurately differentiate between critical care provided in the ED and critical care provided in other hospital settings using data available at the time of this study. Patients were excluded who only had ED-coded claims at locations of care that were unlikely to represent ED care such as audiology, home health care center, or outpatient laboratory without a concurrent hospital-based ED visit. We excluded patients who were not continuously enrolled with the payer for at least 30 days or who had missing or incomplete ED claims. Patients with interrupted enrollment were included for any time period of ≥30 days in which they were enrolled.
We defined a unique ED visit as having occurred when an ED claim for a patient occurred on a unique date at a unique site of care (defined below). An index ED visit was defined as the first ED visit for that patient, and any subsequent ED visits for that patient were defined as return visits. Claims for ED visits frequently contain both facility/organization claims as well as provider claims. We analyzed the facility/organization claims because they more accurately identify the care location. Because claims are assigned only dates and not times, we could not determine if claims for ED visits occurring on the same or consecutive days represented revisits or transfers. For our primary analysis, we considered visits to unique EDs with claims on the same or following day to have been transfers and not revisits. We also performed a sensitivity analysis treating these visits on the same or consecutive days as revisits.
Methods and Measurements
Patient demographics included age, sex, duration of enrollment in the health plan, and region of residence from the available claims. Visit complexity for each ED was defined using CPT codes (99281-99285). For each visit, one of 25 major diagnostic categories based on diagnostic related groupings and International Classification of Disease Edition 9 or 10 coding was assigned for each diagnosis made during that visit. 24 All diagnoses were included for each visit to assess the impact of comorbid conditions that might not be the primary indication for that ED visit.
The location of ED care was determined by matching the National Provider Identifier (NPI) number for each visit with the corresponding address within National Plan and Provider Enumeration System. We used address correction software (ZP4, Semaphore Corp.) to collapse sets of NPIs to single locations when appropriate, such as when they shared the same health care system/hospital name at the same address with slight typographic variations. We limited the analyses to visits for which location of the ED care could accurately be determined.
Outcomes
The primary outcome for this study was the number of unique EDs visited. The secondary outcome was total allowable costs associated with ED care. Allowable costs include all reimbursements for medical services provided, including reimbursement paid by the patient (copays, coinsurance, deductibles, and out-ofpocket expenses) as well as reimbursements paid by the insurance provider.
Data Analysis
Among patients with at least one ED visit during the study period, we tabulated the number of total ED visits per patient and the number of unique EDs each patient visited. Patients with at least one ED visit were included such that the proportion of all ED visits and all ED costs attributable to patients visiting multiple different EDs could be calculated. Because in bivariate analyses geographic region was a predictor of the number of EDs visited, and because the sample was disproportionately represented throughout geographic regions of the country, we performed an analysis of our primary outcome stratified by geographic region. Subsequent analyses were limited to patients with two or more ED visits. To assess the impact of time on visiting multiple EDs, we first compared the duration between ED visits occurring at the same versus different EDs. Because 30-day revisits are a commonly used quality metric, we calculated the percent of all 30-day ED revisits occurring at the same versus different EDs. 25 Potential risk factors associated with visiting multiple EDs among patients with at least two ED visits were assessed. Using bivariate analyses, patients with at least two ED visits to the same ED were compared to those with at least two ED visits to multiple EDs. We used Cohen's D statistics to describe the magnitude of difference between two continuous variables and Cohen's H statistics to describe the magnitude of difference between two proportions. Cohen's D and H values > 0.1 would considered significant in bivariate analyses. 26 Multivariate analyses were performed using logistic regression. Type 3 Wald chi-square tests were used to assess the independent effect of each variable. Point estimates and 95% confidence intervals (CIs) for continuous variables and odds ratios (ORs) and 95% CI for categorical variables were calculated. Given the large sample size, we anticipated that nearly all variables analyzed would be significant. We therefore included significant variables and variables we felt to be clinically important. All data were analyzed using SAS 9.4 (SAS Institute).
RESULTS
Characteristics of Study Participants
A total of 53,015,427 patients had at least 1 month of enrollment over the 6.2-year study period, of whom 8,651,716 (16.3%) had at least one ED visit. Demographic and visit characteristics for included patients are summarized in Table 1 . These patients accounted for a total of 16,390,676 ED visits with an associated cost of $26,102,831,740. Patients ranged in age from newborn to over 100 years old. The mean (AESD) enrollment length was 3.2 (AE1.9) years. The majority of visits were for moderate or high complexity conditions. The mean (AESD) number of ED visits per patient was 1.9 (AE2.3; range = 1-578) and the median number of ED visits was 1.0 (Interquartile Range [IQR] = 1.0-2.0).
Main Results
Patients visited a mean (AESD) of 1.3 (AE0.6) unique EDs (range = 1-81). The median number of unique EDs visited was 1.0 (IQR = 1.0-2.0). Among the study population, 6 Overall, 3,332,765 (39%) patients had at least two ED visits. Of these, 1,775,496 (53%) visited at least two unique ED. As the total number of ED visits increased, the likelihood of patients visiting multiple EDs increased (Table 2 ). For each additional ED visit, patients had 1.42 increased odds of having visited multiple unique EDs. However, even among patients with only two ED visits, 43.8% had been seen at two unique EDs. Among 1,602,127 return ED visits occurring within 30 days of an index ED visit, 505,603 (32%) were to a different ED from the index ED. In sensitivity analyses where same and next-day ED visits were treated as revisits and not transfers, among 30-day return ED visits (n = 2,485,387), 592,459 (24%) were to a different ED from the index ED.
Among the cohort of patients with at least two ED visits, we compared those who visited multiple EDs with those who visited a single ED (Table 3) . In bivariate analyses, many demographic and visit-level factors studied were statistically significantly associated with visiting multiple EDs. However, the factors most strongly associated with visiting multiple EDs included years of enrollment, living in the South, total number of ED visits, and higher visit complexity. In a stratified analysis by patient region, the proportion of patients with at least two ED visits who visited at least two different EDs varied by geographic region: northeast (51.1%), west (51.0%), midwest (51.0%), and south (56.3%, p < 0.001). Similarly, the proportion of all ED visits made by patients who had visited at least two different EDs varied by geographic region: northeast (59.3%), west (58.5%), midwest (59.3%), and south (64.1%, p < 0.001). Diagnoses most strongly associated with visiting multiple EDs included neurologic disorders, mental health disorders, and disorders of alcohol and drug use. After total number of ED visits in a multivariate model was adjusted for, age, geographic location, total years of enrollment, and higher visit complexity were all associated with visiting multiple EDs (Table 4) . In adjusted models, diagnostic categories most strongly associated with visiting multiple EDs were alcohol and drug diagnoses and mental health disorders.
DISCUSSION
Over a 6-year period, 40% of all ED visits and ED costs were attributable to patients who had visited two or more different EDs. Among patients with two ED visits occurring within 30 days, when clinical information from the previous visit may be most critical to ED clinicians, nearly one-third occurred at a different ED from the index visit. Patients visiting multiple EDs often did so for higher complexity visits. Those patients with at least one visit for mental health conditions or alcohol/substance abuse conditions were more likely to have visited multiple EDs. This is the largest study to date evaluating patients seeking care at multiple EDs, following a broad national-scale sample tracked across health care institutions and geographic regions, over more than 6 years. These results are consistent with previous regional studies about patients seeking care at multiple EDs. 22, [27] [28] [29] A study set in Cincinnati demonstrated that 14% of patients sought care at multiple EDs. 22 In Utah, 6% of patients with at least four ED visits had visits at five or more different EDs. 30 Among Massachusetts patients, only 1% visited five or more acute care facilities. However, these patients accounted for nearly 10% of all acute care utilization. 28 We found that 20% of patients visited multiple EDs, and 1% visited four or more EDs. While our study is limited to privately insured patients, our results are consistent with these prior studies which included both privately and publicly insured patients. 21, 22 Consistent with the prior literature on frequent ED utilizers we found substance use and mental health disorders were associated with visiting multiple EDs. [31] [32] [33] In addition, we found higher visit complexity was associated with patients visiting multiple different EDs. These findings are consistent with data on frequent ED utilizers who have been found to be more likely to be chronically ill and have higher utilization of other non-ED health care resources. [11] [12] [13] 34, 35 Together, these findings underscore the challenges of caring for these patients who are complex, often have comorbid substance abuse and mental health conditions, have frequent ED utilization, and have their ED care fragmented across multiple sites. Furthermore, while higher rates of ED utilization were associated with visiting multiple EDs, even among patients with only two ED visits, care was delivered at more than one ED 44% of the time.
In non-ED clinical settings, care fragmentation has been associated with higher resource utilization including increases in repeat testing, hospitalization rates, length of stay, and mortality in postoperative surgical patients.
28,36-41 ED clinicians manage acutely ill patients outside of the medical home, so the impact of ED care fragmentation may be even greater, as ED clinicians may not have the time or resources to have patient records faxed or transmitted on demand. Furthermore, nearly 80% of unplanned hospital admissions originate from the ED. 42 Therefore, a high degree of fragmented ED care may be a marker of a high degree of fragmentation of acute, inpatient hospital care.
Patients seek care at multiple EDs for a host of reasons, including ambulance protocols, patient choice, referring clinician preferences, need for subspecialty care, wait times, convenience, change in residence, travel, desire for second opinions, and drug-seeking behaviors. 6 Regardless of the indication, ED clinicians must provide care to these patients but may be challenged to do so in the absence of critical information. 43 Future efforts should be made to evaluate the impact of visiting multiple EDs on care utilization and outcomes as well as the utility of approaches for improving access to important patient records across care settings and centers. Previous studies have demonstrated that having access to patients' health care records across care settings reduces: costs, use of hospital resources, hospital admissions, hospital length of stay, redundant testing including expensive imaging studies, and laboratory tests. [44] [45] [46] [47] [48] [49] [50] [51] Current efforts have been endorsed by the American College of Emergency Physicians to improve access to patient records. Promising approaches include health information Data are reported as number (%). 
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LIMITATIONS
The results of this study must be interpreted in the context of its limitations. These data were limited to members of a single, private health insurance payer, and while we studied more than 16 million ED visits, these account for only 2% of all ED visits nationally over the study period. 14 However, the findings are consistent with other published studies including publicly insured patients. 28 Furthermore, patterns of enrollment in this insurance provider, including geographic variability, may impact the generalizability to other privately insured patients in other parts of the country. However, even in stratified analyses the proportion of patients who had visited at least two different EDs and the proportion of visits made up by these patients remained significant. Second, we cannot account for all the reasons that patients visited multiple EDs. Patients may have been transferred, changed residences, or been referred to a different ED, events not captured in claims data. Nonetheless, regardless of the reason, these patients pose the same challenges for the ED clinicians caring for them. Third, fine-grained clinical data are limited in our claims data and we therefore cannot measure some important clinical factors including those which may result in omitted variable bias in our model. However, our primary outcomenumber of unique EDs visited-should be accurately captured in these claims. Finally, a limitation of claims data is that a small proportion of individuals may have more than one member identification number if they change plans or jobs or change in family/living situation. While this may result in an overestimation of the number of patients in the population, it can only result in an underestimation of number of different EDs visited per patient.
CONCLUSION
A substantial minority of patients who visit multiple EDs for their care represent a disproportionate amount of overall ED care and costs. These patients are often of high complexity and may have comorbid substance abuse and mental health conditions. Because clinical management of these patients can be challenging without access to complete medical records, facilitating exchange of health information across sites of care should be prioritized.
